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^= (54) TiUe: ELECTRODE STRUCTURE FOR SOLID POLYMER TYPE FUEL CELL 
= (54) fSWOJSf*: B{*ffift7-Mtt5**3;&ffim«flt£{* 
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(57) Abstract: An electrode structure for a solid polymer type fuel cell, wherein an anode side gas diffusion layer thereof comprises 
a moisture holding layer having a moisture holding material for improving water holding property on a carbon base material in an 
amount "of 5 to 20 wt % relative to the total amount of an electron conducting material and the moisture holding material or containing 
carbon particles exhibiting a water adsorption amount of 150 cc/g or more under a saturated water vapor pressure at 60°C, exhibits a 
water absorption percentage at 60°C of 40 to 85 %, and exhibits a pressure difference of 60 to 120 mm aq, and wherein the percentage 
of the amount of the catalyst material electric charge of a cathode catalyst layer present in the route for conducting a proton from a 
polymer electrolyte membrane in the electrode structure is 15 % or more relative to the electric charge amount of the total catalyst 
material present in the cathode catalyst layer. In a preferred embodiment, the anode side gas diffusion layer comprises a carbon base 
materia] having been subjected to a hydrophylicity imparting treatment so as to have a contact angle with water of 90 degrees or 
less and, provided thereon, a layer comprising carbon particles exhibiting a water adsorption amount of 150 cc/g or more under a 
saturated water vapor pressure at 60°C and a fluororesin, and exhibits a water absorption percentage at 60°C of 40 to 85 % and a 
penetration resistance of 5 m Q or less. 
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<tt^c^l2 2> 

fl 9tW: . ttt*12 2®«SWMEAS«Ufc. ft*. T««^ Xf 
C7 1 tW^-«:NafionSE201 9 2.D«PO 

ntttSD lBgfc, *-*>79 9 9** Ca 

bo taw Bgitw^^fc- 

M 9 fcPWHC, H*W 2 3 ©«S*«#ME A*»J*bfc- "™SIS^ X 
C81tW#W-(«:NafionSE20192.Dupo 

nta» 3 6Et. Mffl*:^^ 9 **' Ca 

botas) 5 s t*®&^-ctt& h1t ' 

<t«2 4> *. 

MM 9 W»*T«*<-* >• C 1 T***-* h C 9 *** Ufc 
BWi M»)9iWIHC. l*«WI2 4®««ifi*MEA«»*Ufc.ft*-T r 
„^K9 tt. ^*>#«*'J ^- «** : N a f i o n S E 2 0 1 9 
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D. »4*W® 
1. 

U V- OHM : N a f i o n S E 2 0 1 9 2 . D upon t * 

«*(«:V G CF.«tXti) 2. ^^^'XZ Z 

B /cm.i:«*5ldM«.U *V-FH«->-^^ **^*~ 
eB# U V- («** : N a f 1 o n S E 2 0 1 9 2 , D u p o n t ttM 3 6 . 

^ : TEC . X E S 4. P t : RU - 1 : 1 ; 

*r*-i>^-^- «S»* : TGPO 6 0. *HMO 9 
x?l^'J 3-JH=. ?7 P> OMMMB »* KB* : L 1 7 0 J . 
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^yay amO (fllft* : L 1 7 0 J, JiflmtW) 1 2 

gt, X-tfyy^yZltftfi AB-5, CabotlM) 18gt^I 

•£rU Ttl^-XhF 1 tit ±IB©cfc5K:^££lil&$ftfcTy 

-Ffef(jiffl*-^>^-A 0 -±^^ Ti&Jl^-X b E 1 £ 2 . 3mg/cm 2 I 

#-tt*U Ty-FiHWifcbfc. ±IB©«k3K^^fcWSE3*ifc;&V 

-F$£f(]iffl^-^>^-A 0 -±^> Ti&Jf^-X h F 1 * 2 . 3mg/cm 2 l' 

4 0 kg/ cm 2 ) K«fc?)*#lSlfcte^U *-«fil^CCMftf»U -60 

1 3 ©«iiil#MEA^Mbfc. 
<3dMl 4> 

^J£#iJ 1 3 fc&tfZTMm^-X h F 1 KfSA-T, TM^-X h F 2 b 
Tc^teu 1 3 fcHflSK^^Gfififlll 4 OStiji#MEA«lfco 75:4=3, 

TSlI^-XhF2tt, X?l/>^'J3-JWl, ^:7D> (S&iS©) (ESS 
* : L 1 7 0 J , im^tiM) 12 st, X—tfy-f? y 0S&£ : IVV* 

>XC75, Cabotttl) 1 8 g ££g<&bTfHKL;fe:. 
<3E««1 5> 

1 3 ic43^^)T^S^-X hEl^Fl fcft^LT, TifeS^-X h E 
2*3<fctfF 3£^b7c£W3u USSfll 1 3 *Sfif9 1 5 (D^Mtii^M 

(SMStt) GSi&£ : L 1 7 0 J, Mm±§£) 9gt, X-tf^vy* 
(^:^T'^x>^77^, Cabottt® 2 1gt^U *7c, 

^:L170 J, 3iflmt«) 9gt, (SIM: AB-5, 

CabotW 2 1 gt^lTf^Itfc, 
<Mfe0!ll 6> 

^Jfifll 1 3 fc* W-ST*»^— ^ h E 1 &£t£F 1 \ZiXX.X, TM/l^-X h E 

3 %>&.x$¥ 4 ^^ffl bfc^vtt, ^ss^J 1 3 t.nm\^ msm 1 6 <DitMtit#M 

26 




WO 2004/038836 HT/J P200 J/0 1 34 1 5 




(Sfimx) gsa« : l 1 7 o j , jfiffi^aaD 21st. *-#>^y 

£t»* (i^n n a£ : ^y^x.>v*^yC Cabottl) 9gt^U £fc> 

^:L170J, JfiBS^tfcSi) 2 let. Jl-i£>7yy CB§ift£ : AB- 

5, CabotttI) 9gt*fl^bT«H/fc. 
<ft«EM2 7> 

HJS^I 1 3 fc&ttSTflWi^-.X h F 1 ^ftX-T, Tffi)i^-X b F 5 &®im b 

£ : L 1 7 0 J , JfiSg^aaO 12 st, *-^>7*77^f* (S5fli« : 
x>^y^, Cabotttl) 18gfc*I^l/Tfmbfc. 
<Jt«EW2 8> 

$g$m 1 3 k:*w-*t*«^— x h f i \zft%.x, ymm^-x b f 6 u 

Ti&S^— XhF6H X?l/^'J3-Ml, f7P> (g»i£80 (iSS 

: L 1 7 0 J, AM^aa) 12gt, ts-^yy^y^-M <Mfo& : 
x>7*7776 0 0 JD, Cabottttt 1 8 g t^bTMLfc. 
2 9> 

1 3 ^*tt*T%»^—X h E 1 Tmm^-Z b E 4 £&J3 b 

LI 7 0 J, Jfifig^th*) 1 2gt, *-3p>^7y^»* (ip^:AB- 
5, CabotttID 18gfc*«#UTfWbfc. 
<J£I^J3 0> 

H^tfiJ 1 3 Hfe^§Ttl^-X h E 1 II^^.T, T*M^-X h E 5 &mm b 

3 tmmz,itmm3 o onnsiifrME A&Mtfc.&*, 

TiI^^hE5(i X5 1 I/>^'J3-MI, f7D> (S®i£fi9 OSS 
£ : L 1 7 0 J , im^ttM) 12 st, ^ y ^fft* : 
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>XC7 5, Cabotti) 18gtt«^UTfWbfc. 
<jt«^3 1> 

^M#J 1 3 fc&tt^Ti&Jf ^-X KE 1 fctt&T, TiM'V-X b E 6 b 

£ : L 1 7 0 J , jfiflmtK) 24gt, GSM : 

i^7>^> Cabotfti) 6gt^bTfILfc. 
<it«509 3 2> 

1 3 fc43tt5TiM^— * HE 1 TME^— X h E 7 b 

fcewa, ^j&pj 1 3 tmmz. vugm 3 2 ©isimm e A?:Mbfe„ 

^ : L 1 7 0 J, JESimfc©) 6 gt, 3j?>^y^»* (i&n a a£ : dr^x 
>^7»^, CabotttI) 2 4g«h^lt^Itfc. 
<itWJ3 3> 

HJS^J 1 3 ^&tt£TiM^-X h F 1 K:ft*T, TJ&ii^-X h F 7 b 
fc^te,*J60U 3^ra«^Jttt«3 3©liiWEA«bfco^, 

£ : L 1 7 0 J, m^T%h^) 24gt, A-*>^7*; (iSSift^ : AB- 
5, Cabottti) 6giftfi^l/Tff«bfc. 
<J*$fc0»J3 4> 

1 3 fccfcttSTJM'*— X hFl fcft;LT> Ti-teS^-X h F 8 Srteffl b 
3 tPI»fc,JtiSEW3 4©iIiiftMEA§Mbfci.^*, 

^:L17 0 J, ffl^&iSD 6gi, *-^>^77^^ (i^:AB-5, 
Cabot 2 4 gt^btMbfco 

<JtttW3 5> 

JE7J&3 0 kg/cm 2 .hbfcl^H llififll 1 3 tMlfc* Jfctfcfll 3 5 ©m@B* 
jt#:MEA£^/&bfc 0 
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<JtW!l3 6> 

JE^&10kg/cm 2 tb^m SffiKHl 3£Mft£, Jfc*EW3 6©WE» 

mvmmz&isx* ±mmimmmmtmm<D^wx\ mn^mm^n^rc. z. 





(c c/g) 


mm 

(w t ?i) 


SUE 
(mm a q) 


{%) 


(mQ) 


AfltBE 
(mV) 


7./-F 








7V— K 




USS^l 3 


3 6 0 


13 0 


6 5 


8 5 


8 3 


2 0 


2. 2 


3. 2 j 


2 8 




3 6 0 


8 0 


6 5 


8 5 


8 3 


2 1 


2. 2 


2. 8 


2 4 


nasgyi 5 


[_ 3 6 0 


130 


8 2.4 


6 2 


6 2 


1 9 


1, 8 


2. 6 


2 8 


6 


3 6 0 


13 0 


50. 4 


10 0 


10 5 


2 0 


2. 6 


3. 4 


2 5 


J±»J2 7 


3 6 0 


3 6 0 


8 2.4 


8 5 


8 3 


2 1 


2. 2 


3. 2 


44. 7 


wm2 8 


3 6 0 


5 2 0 


8 2.4 


8 5 


8 3 


2 2 


2. 2 


2. 4 


5 5 


itW12 9 


13 0 


13 0 


3 7.6 


8 3 


8 3 


2 0 


2. 6 


3. 2 


3 2.3 


1±WJ3 0 


8 0 


13 0 


2 0 


8 3 


8 3 


1 9 


2. 8 


3. 2 


6 5 


%®iM3 1 


3 6 0 


13 0 


3 2.2 


12 8 


8 3 


1 9 


3. 6 


3. 2 


3 2 


OMM3 2 


3 6 0 


13 0 


9 5 


4 2 


8 3 


2 1 


1. 8 


3. 2 


5 8 


imm3 3 


3 6 0 


13 0 


8 2.4 


8 5 


13 2 


2 0 


2. 2 


4. 8 


3 3.4 


Jt®E0lJ3 4 


3 6 0 


13 0 


8 2.4 


8 5 


4 5 


2 0 


2. 2 


2. 6 


6 2 


ltWJ3 5 


3 6 0 


130 


8 2.4 


8 5 


8 3 


1 2. 5 


2. 2 


3. 2 


3 4 


RMW3 6 


3 6 0 


13 0 


8 2. 4 


8 5 


8 3 


7. 3 


2. 2 


3. 2 


5 8 



3. wm 

7/~ v- ^mmm^—^y^ym^mm, yj— Has* 

ommfat vfznnm 1 3 ~ 1 6 ©mMijtm^ nmmtitf 5 mQ &tfx& d , 
fr^mn^&umz&^x&mFtms 3 0 mvj^Ti, ftgtT»i?^?. z t 

ry- Hia^7K^BS»*^/h*t-^sttttw 2 9 43^3 0 > 7/- F&tWf* 

Jfi««7K^K«***^:^T€f*o7/- F^m^^BE^/jN$-r^Jt^y 3 2 , 
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stbRW 3 4 , fsmmififr-z-t&zttMM 3 5^3 6 <Dmwmmmt. 

M^ffl^fcJ^«»J 1 3 fcll&ftfcbTtt** 1-4 ©««*iifc£fEfiU ±15 

<t»i> 

<W&2> 
<K»3> 

<m4> 
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IS 5* 





(c c/'g) 


yy-F 

(wtK) 


HE 
(mrnaq) 


(%) 


ffjffil 
(mi 


2) 


ABBE 
(mV) 


yy— F 


*V-F 


yy-F 




yy-F 


rt-y-F 


saswi 3 


7 5 


14 0 


6 5 


8 5 


8 3 


20 
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3 6. 3 
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2 1 
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3. 2 


54 



31 



WO 2004/038836 




VJP2003/013415 



m 3£ (D m m 

Sfcfi, 6 0^©I»BI7|^^ETJC*W-*7K^®«*^1 5 0c c/gEUn?&5 

T/-H4£«SCD6 0t:<O*^MR*W4 0-8 5%Ta&D, 
m&MfeffiZ&K)mfeZnfzMB.fe6 Ommaql^ll 2 Ommaq^TO 

-^>»f±K:> 6 QX^OffiQttt^Vte&ftZfrftWfintfil 50c c/gJ£A 
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^J3Ezil^^d;D^$n^ffi«6 Ommaq^ll 2 Omm a qJ£TFT& 

15 0c c/gkLtT&D, ^JV-Hi£mS©^-^>^«> 6 oro^fPTK^ 
^EET^*3^§7K^iR*^l 5 0c c/g7«T&D, 

attar/- Ftetfcjf 6 o WTk^mmm^ o ~ 8 5 d > 

^JEte 6 0 mm a q 12 0 mm a q J^TFTS D > ^^WSJSta^^ D 

^90° ot^o, Bfjp3^v-F4!Sm/io^-^>^^ ^M^s^iS^n 
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